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Abstract: Rice papdi made traditionally by using rice and gram flour, for flavor spices are added after it cut into small circles 
shapes and for cooking frying is done. modifying this papdi by using sorghum oats and cornflower to increase its nutritional 
value the nutrients present in this papdi helps in good health as compared to traditional gujarati papdi. Millets are a group of 
small, round whole grains that belong to the Poaceae family. Proso (Panicum miliaceum) also known as Vari/Chena is a type of 
millet which has various health benefits. Viruddha Ahara is an important concept in Ayurveda and if consumed it can cause 
disbalance of dosha leading to many disorders. One such wrong food combination (Viruddha Ahara) has been mentioned in 
Charaka Samhita that is consumption of proso millet with milk which can cause psoriasis. To test this hypothesis; the pH factor 
of millets and millet-milk combination as well as the protein and lipid profile of millet, milk and millet-milk combination are 
taken into consideration. The best method for protein extraction was selected based on the protein yield obtained. For protein 
profiling, SDS-PAGE was performed and a comparative analysis of proteins in milk and milk-millet combination was done to 
check for the presence of any extra protein formed in the milletmilk combination. Further confirmatory studies for analyzing the 
protein profile of millet, milk, and millet milk combination have to be done by HPLC. A peak for eicosanoic acid (also known as 
arachidic acid) was observed in the GC-MS the for, millet milk combination  
 Keyword: Multigrain papdi, ready-to-use, traditional snack, dietary fiber, protein, iron. 
 

I. INTRODUCTION  
Evening time is passed by tea and snack and eating oily junk food it is not good and that is unhealthy from corona everyone wanted 
to eat nutritional food but snacks are not nutritious so our goal is to make healthy multigrain papdi Using sorghum we are making 
daily eating snack called gujarati papdi which is normally made by rice maida and spices and cooked by frying by using sorgum 
oats and corn flour we are making this regular snack healthy and tasty to make ourevening enjoyable and nutritional in multigrain 
papdi is free from maida .it has verry good in taste multigrain papdi is crispy snacks that contain various from sorghum flour ,oats 
flour, corn flour and adding some spices to make delicious tasty snacks eat with tea or that can be eaten anytime of the day  
 
A. Sorghum Flour  
Sorghum (Sorghum bicolor) is a tropical cereal. Sorghum is a naked grain–that is, during threshing, the glumes are removed from 
the grain. Thus, there is no husk to remove during milling. The grain is approximately 4 mm in length, and it is more or less 
spherical in shape but somewhat flattened at the germ end. Sorghum is a major staple crop and food in arid, tropical countries in 
Africa and India. Sorghum has some valuable nutritional characteristics. It is gluten-free and can contain high levels of 
phytochemicals, particularly …  
Sorghum is a major staple crop and food in arid tropical and subtropical regions of Africa and India. It has some valuable nutritional 
characteristics—it is gluten free and generally contains high levels of phytochemicals, particularly antioxidant-rich phenolics. There 
is also evidence that some sorghum foods have slow starch digestibility. Sorghum flour milling technology has not been developed 
sufficiently. There is a considerable loss of micronutrients and phenolics in the refined flour. 
 
B. Corn Flour  
Corn is the cereal with the highest production worldwide and is used for human consumption, livestock feed, and fuel. Various food 
technologies are currently used for processing industrially produced maize flours and corn meals in different parts of the world to 
obtain precooked refined maize flour, dehydrated nixtamalized flour, fermented maize flours, and other maize products. These 
products have different intrinsic vitamin and mineral contents, and their processing follows different pathways from raw grain to the 
consumer final product, which entail changes in nutrient composition. Dry maize mechanical processing creates whole or 
fractionated products, separated by anatomical features such as bran, germ, and endosperm  
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The use of rice flour corn and cassava starch was evaluated in several formulations aiming to find a flour mixture to replace wheat 
flour in the production of free-gluten white bread. Production parameters were evaluated through sensory analysis. The resulting 
breads were evaluated taking into account physical parameters (crumb appearance, specific volume and moisture) and sensorial 
parameters (flavor, appearance, crumb texture, crust color and satisfaction).  
 
C. Oats Flour  
The properties of oat flour can be manipulated by processing to suit various consumption and product development needs. In this 
work, three different processes typically used on oat flour, namely the extrusion, drum drying and enzyme-treatment spray drying 
process were evaluated with respect to how each process changes the quality of the oat flour. Results showed that the extrusion 
process produced oat flour with the best flow ability while the enzyme-treated spray drying process led to the lowest flowability. 
The color of enzymetreated  
 

II. MATERIAL AND METHODS  
This chapter contains all the materials and methodology followed to prepare and test the product. The test methods for testing raw 
materials and products are also discussed. New product development work was carried out at the Department of Food Technology, 
Ballarpur Institute of Technology, Bamni, Ballarpur. 
 

Table 1: Material Required for New Product Development 

Material Required Collection Of Raw Material 

Sorghum Flour Society 
Oats Flour                     Society 

Corn Flour                      Society 

Spices Home 

Salt Home 

Ginger Garlic Powder Home 

Coriander Leaves Home 

Oil Shop 

Weighing Machine Processing Lab 

Measuring cylinder Processing Lab 

Pan Processing Lab 

LDPE Stationary Shop 
                
 
A. Packaging Material 
Packaging is the science, art and technology of enclosing or protecting products for distribution, storage, sale, and use. The 
packaging material for the product was selected according to the Food Safety and Standard (Packaging) Regulation, 2018 (schedule 
IV – List of suggestive packaging material. The packaging of the final product was done in LDPE, a thermoplastic made from 
monomer ethylene which is a soft, flexible and lightweight. It has high clarity, heat-seal ability, high elongation and softness. This 
allows the consumer to have a greater experience in seeing the contents and product level as well as holding and squeezing the 
packaging. LDPE is the most inexpensive material for plastic films. LDPE (resin identification code 4) is recycled in the United 
States. (Team Xometry  April 29, 2022). The above explained were the resons for which LDPE was chosen as a packaging material 
for the developed Multigrain Papdi. 
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Fig 1: LDPE Packaging Material 

                                           
III. METHODOLOGY 

A. Ingredient Selection 
Source high-quality sorghum flour along with complementary ingredients such as oats flour, parboiled corn flour to achieve optimal 
taste and texture. 
 
Formulation Development 
Experiment with different ratios and formulations to achieve an ideal balance between taste, texture, and nutrition. Conduct sensory 
evaluations to gather consumer preferences. 

 
Fig 2 : Pie Chart for Formulation 1                                                      Fig 3: Pie Chart for Formulation 2 

 

 
Fig 4: Pie Chart for Formulation 3                                                      Fig 5: Pie Chart for Formulation 4 
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              Cutting into Proper Shape 

Cooling 

Packaging 

Storage 

Rolling Into Thin Layer 

Baking or Frying 

Flow sheet of Preparation of Multigrain Papdi 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       

 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Measuring Ingredients 

                                      kneading 

Making Dough 

Resting (for 5 to 10 min) 

Preparing Ingredients 

Mixing Ingredients (by water) 
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A. Sensory Analysis 
Sensory analysis was conducted in the campus of Ballarpur Institute of Technology by a sensory panel consisting of 10 panelists. 
The panelist observed color, appearance, flavor, texture, taste and overall acceptability of product and rated them in a scale of 0 to 
10 with 0 as the minimum and 10 as the maximum. 
 
B. Proximate Analysis 
1) Estimation of Moisture 
 Moisture content was determined using the Oven drying method. Approximately 5 grams of the sample were weighed (W2) on pre-
weighed petri plates (W1) and placed in an oven at 105º C for 3 hours. After drying, the samples were cooled in airtight desiccators 
to prevent moisture exchange with the environment. The drying process was considered complete when two consecutive weighings, 
taken an hour apart, showed variations of no more than 5 mg. Moisture content was calculated by subtracting the dried weight from 
the initial sample weight and expressed as a percentage.   [Adya Yadav, et al, 2016]  
% Moisture = (Loss in weight×100)/(Weight of sample) 
  
2)  Estimation of Fat 
5 gm sample was weighed and packed in a thimble the prepared thimble was weighed to cross- check the weight of the sample. The 
thimble was then enclosed in a big cellulose thimble and then it was placed in a Soxhlet extraction tube, 250 ml, of petroleum ether, 
was added to the Soxhlet extraction tube containing the sample. The heating mantle was turned on and the temperature was set at 
60°C. Petroleum ether gets evaporated and condensed and falls over the sample drop by drop and the speed of dropping should be 
150 drops per minute. When clear color petroleum ether was seen in Soxhlet after 6-12 hours, the assembly was turned off. The 
round bottom flask containing the solvent was separated from the assembly to recover the solvent. The solvent was recollected by 
using the downward distillation unit for the next use and the round bottom flask holding the extracted fat sample was dried in a hot 
air oven at 105 "C until all the solvent was removed after drying the RBF was cooled in a desiccator and the weight was taken until 
the last three successive reading shows the difference less than 0.001 gm. A 5-gram sample underwent initial weighing and was then 
enclosed within a thimble. Subsequently, the thimble, now containing the sample, underwent an additional weighing to verify the 
sample's weight. The thimble, housing the sample, was then inserted into a larger cellulose thimble. This combined setup was 
carefully positioned within a Soxhlet extraction tube. To facilitate the extraction process, 250 ml of petroleum ether was introduced 
into the Soxhlet extraction tube containing the sample. Upon activating the heating mantle and setting the temperature to 60°C, the 
petroleum ether underwent a cycle of evaporation, condensation, and dripping over the sample at a controlled rate of 150 drops per 
minute. Once the petroleum ether, now visibly clear, was observed in the Soxhlet after 6-12 hours, the entire assembly was 
deactivated. The round bottom flask, holding the solvent, was then separated from the apparatus to recover the solvent. The 
reclaimed solvent underwent further processing using a downward distillation unit for subsequent use. Meanwhile, the round bottom 
flask containing the extracted fat sample underwent a drying process in a hot air oven set at 105°C until all the solvent was 
completely removed. Following drying, the round bottom flask was cooled in a desiccator, and its weight was measured until three 
successive readings showed a difference of less than 0.001 grams [AOAC (1995)].  
Percent crude fat was calculated as under: 
% Crude Fat=(Weight of Fat)/(Weight of sample)  ×100 
 
3) Estimation of Protein 
The protein content of the samples was determined utilizing the Kjeldahl method. Initially, 2 grams of the sample underwent 
digestion with 5 grams of a digestion mixture, comprising 10 parts potassium sulfate and 1 part copper sulfate, along with 20 ml of 
concentrated sulfuric acid. This digestion process continued in a Kjeldahl flask until the contents achieved a state of being carbon-
free. The resulting digested sample was then adjusted to a final volume of 100 ml. A 10 ml aliquot of the digested sample was 
subjected to distillation with 20 ml of 30 percent sodium hydroxide. The liberated ammonia from this process was collected in a 
solution containing 20 ml of 2 percent boric acid, enriched with 2-3 drops of a mixed indicator. This indicator was a combination of 
0.1% methyl red and 0.1% bromo-cresol green, dissolved in 95 percent ethyl alcohol, with a ratio of 1:5, respectively. 
The entrapped ammonia was subsequently titrated against 0.1N hydrochloric acid. The nitrogen content in the sample was then 
calculated using the following expression: 
% Nitrogen = (14×N of HCL×Titre value (ml)×Dilution factor×100)/(Weight of sample(g)×1000) 
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4)  Estimation of Total Ash 
To determine the ash content, a 2-gram sample was placed in a silica crucible and ignited on a heater. Subsequently, the crucible 
was transferred to a muffle furnace and maintained at a temperature of 550º C ± 15º C until a clean ash was obtained. The weight of 
the resulting residue was then recorded, and the percentage of ash was calculated using the following formula: 
% Ash = (Weight of residue×100)/(Weight of sample) 
 
5)  Estimation of Carbohydrate 
The percent carbohydrates were calculated by subtracting the sum of moisture, protein, fat, ash and fiber from 100. 
% CHO = 100 - (% Moisture + % Protein + % Fiber + % + Ash) 
 
C. Microbial Analysis 
The Total bacterial count and fungal load was estimated by serial dilution method. 
 
D. Shelf Life Testing 
Shelf life was estimated based on microbial and sensory analysis at intervals of 15 days. 
 

IV. RESULT AND DISCUSSION 

Fig 6 : Sensory analysis samples of Multigrain Papdi 
 
A. Sensory Evaluation of Multigrain Papdi 

Fig 7 Sensory Evaluation of Multigrain Papdi  
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The mean sensory evaluation score for multigrain made from multigrain papdi with different percentages of multigrain is given in 
the chart below.  
The mean score of sensory evaluation of papdi prepared using multigrain sensory 2 scored: 8.0, 8.0, 8.0, 9.0, 9.0 and 9.0 in sensory 
aspects such as taste, appearance, aroma, mouth feel, color, and overall appearance. The panelist has rated it overall in the range of 
moderately liked. The mean score of sensory 3 evaluation of multigrain papdi got a mean score of 10.0,10.0, 9.0, 9.0, 9.0 and 8.0 for 
taste, appearance, aroma, mouth feel, color, overall acceptance respectively. Overall it was scored within the range we preferred by 
the Judge’s Panel. The mean score of sensory 4 evaluation of multigrain papdi got a mean score of 9.0, 9.0, 9.0, 10.0, 10.0 and 10.0 
for taste, appearance, aroma, mouth feel, color, overall acceptance respectively. The panelist has rated it overall in the range of 
lowest and suggested to decrease the percentage of bajra. 
Thus from all the results of sensory evaluation of multigrain papadi it can be concluded that panelist has ‘liked very much’ (Score- 
9.5) of Sample D based on their attributes of colour, taste, texture, mouthfeel and odour  
 
B. Proximate analysis of prepared Multigrain Papdi 
 

Tabel 2: Result of Proximate analysis 
 
 
 
 
 
 
 
 
 
1) Moisture Content: As shown in table 2 the moisture content of multigrain papdi was founded to be 2.42%. 
2) Total Ash: Ash content of multigrain papdi was recorded as 0.95%. 
3) Total Fat: The crude fat content of multigrain papdi is 9.98g. 
4) Protein Content: The protein content of multigrain papdi as calculated as 1.79g. 
5) Carbhodrates: The carbhodrates of the content multigrain papdi is 75.55g. 
 
C. Cost Analysis 
 

Table 3 Cost Analysis 

NAME OF MATERIAL QUANTITY  RATE RS/KG 

SORGHUM FLOUR 49.197gm 5RS 
CORN FLOUR 15.123gm 3RS 
OATS FLOUR 18.012gm 5RS 

SPICES 7gm 3RS 
OIL 50gm 8RS 

WORKER - 1RS 
FUEL - 3RS 

PACKAGING - 2RS 
TOTAL - 30 RS 

 
D. Shelf-Life study 
According to our research by doing sensory analysis we observe that the papdi of that multigrain before 2 months where good in 
taste and texture but same mix after 2 months the texture, taste and aroma get changed. So we observe that it is better to use before 2 
months. 

Factors / Parameters (%) Results 

Moisture content 2.42 

Ash content value 0.95 

Total Fat 9.98 

Protein 1.79 

Total Carbohydrate 75.55 
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E. Filling and Packaging of the Product 
After preparation, multigrain was added into the pouches. The pouches were then sealed using sealing machine. These packed 
pouches were then labelled and stored in cool and dry place. 

 
Fig 8 Multigrain Papdi Packaged in LDPE Pouches 

 
V. CONCLUSION  

The multigrain property is prepared by frying and baking the thin layer poppy is more effective when it’s fried as compared to 
baking. The sorghum flours gluten content is low that’s why it takes time to bind perfectly to form thin layer. 
Corn flour and oats help to bind strongly for forming a thin layer. 
The nutritional value of sorghum oats and corn flour is made papdi more health beneficial. 
It is consumed as snack at evening or it can be used as raw material to make Bhel or chiwda. 
Because it is used as a snack consumption of papaya is depending upon its taste It’s the taste is very good and spices used in Papdi 
make multigrain papdi more delicious. 
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